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IMPLANTABLE MALLEABLE PENILE 
PROSTHETIC DEVICE 

The present application claims the bene?t of US. Provi 
sional Patent Application Ser. No. 60/862,653, ?led Oct. 24, 
2006. 

FIELD OF THE INVENTION 

This invention relates to implantable prostheses. In par 
ticular, but not by Way of limitation, this invention relates to 
implantable malleable penile prostheses. 

BACKGROUND 

Various types of penile prostheses are currently available to 
cure or compensate for impotence, tWo of Which include a 
non-in?atable, semi-rigid implantable prostheses and an 
in?atable, implantable prostheses. The non-in?atable, semi 
rigid prosthesis is implanted Within the corpora cavemosa of 
the penis and provides a generally constant erection. The 
in?atable prosthesis is also implanted in the corpora cavem 
osa but is connected to a hydraulic pumping device. 

There is a continuous demand for improvements to 
implantable non-in?atable penile prostheses including, for 
example, easier construction, improved articulation, quieter 
articulation and other improvements. 

Embodiments of the present invention provide solutions to 
these and other problems. The discussion above is merely 
provided for general background information and is not 
intended to be used as an aid in determining the scope of the 
claimed subject matter. 

SUMMARY OF THE INVENTION 

Disclosed is an implantable malleable penile prosthetic 
device comprising stacked column segments. A ?rst one of 
the column segments comprises a ball surface facing along a 
column axis. The ball surface has a generally convex shape 
that is articulable in a mating socket of a second one of the 
column segments. The ?rst one of the column segments com 
prises a socket surface facing an opposite direction along the 
column axis. The socket surface has a generally concave 
shape that is articulable on a mating ball of a third one of the 
column segments. Multiple column segments similar to the 
?rst column segment are stacked to form the column. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates column or implantable malleable penile 
prosthetic device in accordance With embodiments of the 
invention. 

FIG. 2 illustrates an exemplary column segment of the 
column shoWn in FIG. 1, in accordance With embodiments of 
the invention. 

FIG. 3 illustrates column or implantable malleable penile 
prosthetic device in accordance With embodiments of the 
invention. 

FIG. 4 illustrates an exemplary column segment of the 
column shoWn in FIG. 3, in accordance With embodiments of 
the invention. 

FIG. 5 illustrates column or implantable malleable penile 
prosthetic device in accordance With embodiments of the 
invention. 

FIG. 6 illustrates an exemplary column segment of the 
column shoWn in FIG. 5, in accordance With embodiments of 
the invention. 
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2 
FIG. 7 illustrates column or implantable malleable penile 

prosthetic device in accordance With embodiments of the 
invention. 

FIG. 8 illustrates an exemplary column segment of the 
column shoWn in FIG. 7, in accordance With embodiments of 
the invention. 

FIG. 9 illustrates an embodiment of a column segment. 
FIG. 10 illustrates an embodiment of a column segment. 
FIG. 11 illustrates column or implantable malleable penile 

prosthetic device in accordance With embodiments of the 
invention. 

FIG. 12 illustrates an embodiment of a column segment 
that includes a slot and a deposit of resilient material. 

FIG. 13 illustrates an embodiment of a column segment. 
FIG. 14 illustrates an implantable malleable penile pros 

thetic device in accordance With embodiments of the inven 
tion. 

FIG. 15 illustrates an embodiment of a column segment. 
FIG. 16 illustrates an embodiment of a column segment. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

FIG. 1 illustrates a prosthetic device 100, also called a 
column, in accordance With embodiments of the invention. In 
one embodiment, the prosthetic device 100 comprises mul 
tiple column segments 102,104,106,108,110,112,114,116 
that are stacked as illustrated to form the column 100. An 
enlarged vieW of a typical column segment 104 is described in 
more detail beloW in connection With FIG. 2. 

In one embodiment, the column segments 102-116 are held 
together With a resilient compression force. In one embodi 
ment, the compressive force is provided by a stretched resil 
ient sleeve that surrounds the column 1 00. In another embodi 
ment, the resilient compressive force is provided by a 
stretched member 118 (shoWn in phantom), such as a spring 
or cord, for example, that passes through the center of the 
column 100. The member 118 is secured at either end of the 
column through the attachment of the member 118 to com 
ponents 120 and 122 that are recessed Within the end column 
segments 102 and 116 and maintain the member 118 in a 
stretched state. The column 100 can also include shaped end 
caps (not illustrated), as needed, to provide desired end 
shapes to the column 100. 
As illustrated in FIG. 2, one embodiment of the column 

segment 104 includes a ball surface 202. In one embodiment, 
the ball surface 202 comprises a truncated hemispherical 
portion of a generally spherical surface With a radius R1. The 
ball surface 202 is generally symmetric about a column axis 
204 and faces along the column axis 204 as illustrated. In one 
embodiment, the ball surface 202 has a generally convex 
shape. The ball surface 202 is shaped to be articulable in a 
mating socket of a second one (i.e., column segment 106) of 
the column segments. 
One embodiment of the column segment 104 comprises a 

socket surface 206 along the column axis 204, facing in a 
direction opposite that of ball surface 202. One embodiment 
of the socket surface 206 includes a generally concave shape 
With a radius R2. The socket surface 206 is articulable on a 
mating ball of a third one (i.e., column segment 102 in FIG. 2) 
of the column segments. Radius R2 is selected to be the same 
as or slightly larger than radius R1 so that mating ball and 
socket joints ?t closely together. 
One embodiment of the ball surface 202 includes a protru 

sion 208. In one embodiment, the protrusion 208 is a gener 
ally annular protrusion. 
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One embodiment of the socket surface 206 includes a 
recessed portion 210 that is con?gured to receive or engage 
the protrusion 208 of the ball surface 202 of a mating column 
segment (such as column segment 102 in FIG. 1). The 
engagement With, or reception of, the recessed annular por 
tion 210 With the annular protrusion of the ball surface 202 
resists articulation aWay from a central alignment. Thus, the 
reception of the protrusion 208 of the column segment 102 
Within the recessed portion 210 of the column segment 104 
stabilizes the column segments 102 and 104 in the central or 
straight alignment position, in Which the axes 204 of the 
column segments are substantially coaxially aligned With 
each other. That is, the segments 102 and 104 are resistant to 
moving out of the straight alignment position, unless acted 
upon by a suf?cient bending force. 
One embodiment of the column segment 104 comprises a 

passageWay 212 that extends along the column axis 204. The 
passageWay 212 extends completely through the column seg 
ment 104. The passageWay 212 permits threading of a slender 
prosthetic element (such as the stretched member 118 that 
holds the column together, or tissue elements) along the 
length of the column 100. In one embodiment, the passage 
Way 212 has outWardly ?aring ends 214, 216. The outWard 
?aring of the ends 214, 216 reduces pinching or cha?ing of 
slender prosthetic elements as the column segment 104 is 
articulated aWay from column axes of mating column seg 
ments. 

The shapes of the ball surface 202 and the socket surface 
206 and the compressive force on the column tends to align 
the axis 204 in a straight line With the axes of adjacent mating 
column segments (such as column segments 102, 106). Once 
the column 100 is in a straight, central alignment, it tends to 
stay in a straight central alignment When bending forces are 
too small to overcome the compressive force, Which tends to 
hold annular protrusions nested in mating annular recesses. 
The straight central alignment is a ?rst stable alignment state. 
In FIG. 1, for example, column segments 102, 104, 106 are 
aligned With one another in the ?rst stable alignment state. 
When bending forces increase to a level Where the annular 

protrusion is able to luxate out of the annular recess, hoWever, 
there is a second, articulated alignment that is bent by a small 
angle. This second articulated alignment is a second stable 
alignment state. The alignment of mating column segments 
can be articulated back and forth betWeen the tWo stable states 
by application of a su?iciently large bending force. The col 
umn is thus malleable. For a range of smaller bending forces, 
hoWever, the alignment tends to resist articulation in both 
stable states. In FIG. 1, for example, column segments 106, 
108, 110, 112, 114, 116 are aligned With one another is the 
second stable alignment state. The small angles of bending 
betWeen tWo column segments accumulate over a length of 
column to bend the column 100 through a larger accumulated 
angle as illustrated in FIG. 1. 

FIG. 3 illustrates a column 300 that is formed of multiple 
column segments such as representative column segment 
304. Column 300 is similar to column 100 in FIG. 1 except 
that the shape of ball and socket surfaces are different. FIG. 4 
illustrates the column segment 304. Reference numbers 
shoWn in FIG. 4 that are the same as the reference numbers 
shoWn in FIG. 2 identify the same or similar features. As 
illustrated in FIG. 4, embodiments of the column segment 304 
include a ball surface 302. One embodiment of the ball sur 
face 302 comprises a truncated hemispherical portion of a 
generally spherical surface With a radius R1. The ball surface 
302 is generally symmetric about a column axis 204 and faces 
along the column axis 204 as illustrated. The ball surface 302 
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4 
has a generally convex shape. The ball surface 302 is shaped 
to be articulable in a mating socket of a mating column 
segment. 
As shoWn in FIG. 4, one embodiment of the column seg 

ment 304 includes a socket surface 306 includes a recessed 

annular portion 310 that engages an annular protrusion (simi 
lar to 308) of a ball surface (similar to 302) of a mating 
column segment. Alternatively, the surface 310 can be seen as 
a socket surface and the surface 306 can be seen as an annular 

protrusion therefrom, While the surface 308 can be seen as a 
ball surface and the surface 302 can be seen as an annular 

recess therefrom. The ball and socket shapes illustrated in 
FIGS. 1-4 are exemplary, hoWever, and other articulable ball 
and socket shapes can be used as Well. 

FIG. 5 illustrates a prosthetic device 500, also called a 
column, in accordance With other embodiments of the inven 
tion. The prosthetic device 500 comprises multiple column 
segments 502, 504, 506, 508, 510, 512, 514, 516, 518, 520 
that are snapped together as illustrated to form the column 
500. The column segments, such as representative column 
segment 504, are formed of a material, such as thermoplastic 
resin, that has an adequate ?exibility so that column segments 
can be forced together as illustrated. The prosthetic device 
500 may be assembled at an elevated temperature to increase 
material ?exibility during assembly. Alternatively, column 
segments may be formed of a material With a high coef?cient 
of thermal expansion such as a metal alloy, and a cold shrunk 
ball surface may be inserted into a heat expanded socket such 
that the ball and socket are shrink ?t (snapped) together When 
both ball and socket reach the same temperature. In one 
process, the metal segments are formed by metal injection 
molding (MIM), a process that provides net shape parts simi 
lar to the net shape process of injection molding of plastics. 

In one embodiment, alternative metal segments and plastic 
segments are used, e.g., column segment 502 comprises metal 
and column segment 504 comprises plastic. In one embodi 
ment, the mating surfaces betWeen column segment 502 and 
column segment 504 are textured to increase friction. In 
another embodiment, a “micro-groove” pattern of ridges and 
groves are applied in a radial fashion on the ball and socket 
surfaces. An enlarged vieW of a representative column seg 
ment 504 is described in more detail beloW in connection With 
FIG. 6. The column segments 502-520 are held together by 
ball and socket joints. No external compressive force is 
needed to hold the column 500 together. The column 500 can 
also include shaped end caps (not illustrated), as needed, to 
provide desired end shapes to the column 500. 

In one embodiment, a “snap-?t” design element comprises 
a frictional component betWeen the ball and socket generated 
by a hoop force (hoop stress) applied by the mechanical 
design of the socket and the particular material. The amount 
of hoop force can be adjusted by thickening the Wall section, 
increasing the radial amount of engagement and intentional 
over siZing of the ball. Reducing the hoop force can be accom 
plished by adding slots to the socket to alloW for easier inser 
tion of the ball. 
As illustrated in FIG. 6, one embodiment of the column 

segment 504 includes a ball surface 602. In one embodiment, 
the ball surface 602 comprises a truncated hemispherical 
portion of a generally spherical surface With a radius R1. The 
ball surface 602 is generally symmetric about a column axis 
604 and faces along the column axis 604 as illustrated. The 
ball surface 602 has a generally convex shape. The ball sur 
face 602 is shaped to be articulable in a mating socket of a 
second one (i.e., column segment 606) of the column seg 
ments. 








